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ABSTRACT 
Al-Sammaliah Island is one of more than 200 islands belonging to United Arab 
Emirates in the Arabian Gulf. This inshore shallow island lies at the north east coast of 
Abu Dhabi and is connected to the Arabian Gulf through Khor Laffan. It has a surface area 
of about 24 km2 . 
The abundance of ciliates at Al-Sammaliah Island water showed an annual cycle with 
the highest numbers (23 ml-1) in the spring, and the lowest values (5 ml-1) in the summer. 
The ciliate community generally was dominated by non-loricate oligotrichs, tintinnids. 
Other planktonic forms also in abundance. N anoflagellates that could provide a food 
supply for the filter - feeding ciliates were especially numerous in the spring, but this was 
not the case for bacteria. The high populations of ciliates and flagellates reflect the 
productivity of the water column of the island while the production of bacteria will 
presumably be the important component at the base of the food chain at the island water. 
Total nanoflagellates, heterotrophic nanoflagellates and bacteria were enumerated to 
gain some indication of the food resources for ciliates. In this connection the filtration 
activities of the heterotrophic flagellates and ciliates are compared with the population 
densities of bacteria, flagellates and filterfeeding ciliates. The time required for the whole 
water body to be filtered by flagellates and ciliates was estimated. 
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INTRODUCTION : 
United Arab Emirates (UAE) has many 
islands on the Arabian Gulf. The exact 
number of these islands is not known, 
because some of them are too small to 
appear on the largest scale topographic 
maps, or are liable to complete or partial 
submergence, so that they might be hidden 
under sea water or be divided temporarily 
by tidal water into two or more smaller, 
separate islands. The largest of U AE 
islands is "Abu Al-Abyad", with a 
maximum length of 35 km and a 
maximum width of 12 km, while the 
smallest one is "Zarkud Island" which lies 
in the western part of the Arabian Gulf and 
doesn't extend for more than several 
hundreds of meter in any direction. 
United Arab Emirates Islands can be 
classified into three categories according 
to their origin. These are: 1) barrier 
islands, 2) salt dome islands and 3) 
submerged hill islands. Barrier islands are 
the most numerous and widespread. They 
differ in size and shape according to 
depositional environment, but they are 
most recently formed and all are low 
islands rising only a few meters above sea 
level. Salt dome islands are usually 
circular or elliptic in shape and they are 
comparatively high islands, varying 
between 46 and 160 meters in height. 
Submerged hill islands are tiny rocky 
islands. They have shapes, heights and 
slopes similar to the adjacent features of 
the main land. This similarity suggests that 
they were separated from the adjacent land 
by a rise in sea level. For this reason they 
are called "submerged hill islands". 
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A study of the flora and fauna of 
Al-Sammaliah Island is valuable for its 
own sake to explore its composition for 
purposes of exploitation and conservation. 
However, the lack of information, 
especially concerning Al-Sammaliah 
Island is very regrettable bearing in mind 
the islands importance as recreational, 
commercial and heritage area. 
In this study, the author followed the 
changes m abundance of ciliates 
throughout one year of sampling and 
followed changes in community structure 
to learn more of the characteristics of 
ciliate populations. This area was to find, 
whether these ciliate forms formed 
suitable conditions at the island waters. 
The abundance of flagellates & bacteria 
and following changes in chlorophyll a 
were estimated to gain information of the 
trophic relationships of ciliate 
communities in the island. 
MATERIALS AND METHODS 
STUDY AREA 
Al-Sammaliah Island (Fig. 1) is one of the 
U AE inshore islands in the Arabian Gulf. 
It belongs to that group of barrier islands. 
It lies in the Arabian Gulf, north to Umm 
Al-Nar Island and with a distance of 12 
km to the north East Coast of Abu Dhabi. 
Al-Sammaliah Island is surrounded by a 
group of islands viz. Balrimayd Island 
from the west, Umm Al-Yihal Island from 
the east. Umm Al-Nar Island from the 
south and unidentified island from the 
north. It is elliptic flat island with an 
undulating surface. It has neither sand 
dunes nor rocky hills with one exception 
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of the presence of few rocky out crops in a 
small area at the southeastern bank of the 
island. Its sandy soil is generally salt with 
a variable percentage of salt. 
The maximum length of this island is 
about 8 km while the maximum width is 
about 3 km to give a total surface area of 
24 km2 . Its average depth is about 5 m, 
while its maximum depth is about 13 m. 
Its sandy shores are moderately 
interrupted by rocky hills. Bottom of the 
island is usually sandy with black mud and 
free from natural and/or artificial reefs. 
The water current is usually wind driven 
while the fluctuation in the water level in 
the island is usually tidal. 
Inter-tidal fauna of Al-Sammaliah island 
coasts tends to be rich of Mollusca and 
Crustacea. Seashells and brachyuran crabs 
lead the inter-tidal fauna at Al-Sammaliah 
Island; they are abundant in both species 
and individuals. On the other hand, trees 
of the mangrove A vicennia marina are 
distributed extensively along the coasts of 
the island. 
SAMPLES COLLECTION 
Sampling was carried out monthly from 
September 1996 until August 1997. On 
each sampling visit three separate samples 
of 800 ml each were collected from a 
depth of about 15 em in glass jars closed 
by plastic tops. Sampling was carried out 
during daytime high tide and between 
18:00 and 20:00. Sub samples (180 ml) 
were fixed with Lugol's Iodine solution for 
enumeration of microorganisms. Lugol's 
Iodine solution (Throndensen 1978) to a 
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final concentration of 1%. Ciliates in the 
Lugol's fixed samples were identified after 
settlement by the U termohl method 
(Utermohl 1958). The settled planktonic 
ciliates were examined with a Wild M40 
inverted microscope (with phase contrast) 
at a magnification of 400 x. The settled 
sample was scanned and all ciliates were 
identified to the genus level. With three 
sub-samples examined per bottle and three 
bottles per collection, there were nine 
replicate counts per sample; the counts 
were expressed as numbers per liter of 
water. The live ciliates were counted 
within 2 hours of collection. Three 
sub-samples of 6 ml each were taken from 
each bottle and placed in a Bogorov 
counting chamber. The live ciliates were 
counted under a stereomicroscope at a 
magnification of x 25-50. 
A further 100-ml was taken from each 
bottle of well mixed sample and fixed with 
10 ml of 25% glutaraldehyde (filtered 
through 0.22 J.Lm Millipore filter). Two 
2-ml sub-samples of each thoroughly 
mixed glutaraldehyde-fixed water sample 
were taken to estimate the numbers of 
bacteria, nanoplanktonic flagellates and 
autotrophic flagellates. Each sub-sample 
was separately mixed with 0.6 ml of 0.3% 
DAPI (4,6 diamidino-2-phenylindole 
(Sigma) stain (Porter and Feig 1980). The 
counts were made in 20 microscope fields 
under an Olympus BH-2 microscope fitted 
with a reflection fluorescence attachment. 
There were 6 replicate filters per each 
sample. 
Ciliates and other microoaganisms in the plankton from Al-Sammaliah Island- Arabian Gulf-United Arab Emirates 
The chlorophyll a content of the water 
was also measured according Parsons et 
al. (1984). The temperatuer of the water 
was immediately measured with a 
thermometre calibrated to 0.1 °C. Also, 
salinity of samples was routinely meas-
ured by titration against standard silver 
nitrate and periodically cross-checked with 
a salinometer bridge. 
RESULTS 
The three chosen sites were broadly 
similar to one another, as revealed by their 
similar salinity, temperature regime, 
chlorophyll a. So, mean values of water 
temperature, salinity and chlorophyll a at 
the surface water in Al-Sammaliah Island 
are shown in Figure (2). The temperature 
had a clear trend reflecting expected 
season:1l variations with a lowest value of 
19 OC in the winter months (January) and 
highest value of 35.7 OC in late summer 
(August). The salinity values recorded 
through the study period fluctuated within 
the ranges of 33.2 and 43%o Measurements 
of chlorophyll a concentrations in water 
samples varied seasonally as shown in 
Figure (2 c). The highest levels being 
found between February and April (2 - 3 
J.lg/1), while the lowest values wrre 
recorded between July and September with 
values ranged between 0.1 and 0.5 J.lg/1. 
The taxonomic composition and seasonal 
abundance of the ciliate, flagellate and 
bacterial communities at the three sites 
were broadly similar to each other. A total 
of 11, 15 genera of ciliates were recorded 
during the present study (Table 1). The 
monthly variation in abundance of ciliates 
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in the surface waters of Al-Sammaliah 
Island is shown in Figure (3). Live counts 
and those from fixed samples taken from 
the same collection were similar 
throughout, the differences were monthly 
less than 7%. The ciliate populations were 
higher during late winter and early spring 
with highest values recorded between 
February and March. In almost every 
month the non loricate oligotrich ciliates 
Lohmaniella and Strombidium (in similar 
numbers) were the largest in number. The 
predatory Didinium formed a significant 
proportions of the ciliate community in 
several months, but its populations varied 
erratically. Loricate tintinnids (mainly 
Favella and Tintinnopsis, with some 
Helicostomella and few Stenosmella ) 
were present in almost every sample, 
reaching their highest numbers m 
February, March and April. Hypotrichs 
(Euplotes, Uronychia, Diophrys and few 
Litonotus), typical benthomic, were 
generally present in these samples. 
The density of heterotrophic nanoflagel-
lates is shown in Figure (4-a) with maxi-
mum values of 25 x 103 cells/ml during 
September. The numbers of autotrophic 
flagellates Fig. 4-b were in order of mag-
nitude lower than the numbers of hetero-
trophic forms (Fig. 4-b) with lowest num-
ber of 0.1 x 102 during August and highest 
number of 20 x 102 cells/ml during March. 
Fluctuation in the abundance of bacteria at 
the surface water of Al-Sammaliah Island 
through the year (Fig. 4-c) followed the 
same general trends as those of ciliate 
numbers with highest values of 5 x 105 
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cells ml-1 and lowest values of 0.09 x 105 
recorded during March and August 
respectively. 
DISCUSSION 
Chlorophyll a levels indicate photosyn-
thetic activity in the water column at Al-
Sammaliah Island, and it will be necessary 
to find out what contributes. The number 
of autotrophic flagellates in participating 
with high density of phytoplankton which 
may be enhanced by increased organic 
matter from mangrove trees and by the 
high sun radiation can only be a part of the 
answer. As it is of interest to report that 
this research area has a daily solar radia-
tion averages ranging between a minimum 
of around 180 whlm2 (in December) to a 
maximum of around 250 whlm2 (in June). 
However, it is unlikely that phytoplankton 
growth is light-limiting (Nypkinn 1993). 
The annual cycle of ciliate population with 
a spring maximum and summer minimum, 
is typical of subtropical coastal area and 
contradict with temperate coastal waters of 
summer maximum and winter minimum 
(Fenchel 1987 and Verity 1987). The 
mean abundance of ciliate community 
observed at Al-Sammaliah Island during 
the period September 1996 August 1997, 
may be conveniently compared with 
estimates from other water sites such as 
central tropical Indian Ocean (Sorokin et 
al. 1985), western Indian Ocean 
(Moiseyev 1986) and southern California 
(Beers et al. 1980). However, the peak 
ciliate abundance of 23000/1 observed at 
Al-Sammalih water was, however higher 
than peaks recorded at the previously 
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mentioned sites with ciliate abundance of 
300011 observed at western and central 
tropical Indian Ocean and 16000/1 
observed at southern California. On the 
other hand, the peak ciliate abundance of 
the present study was less than that 
recorded at the Gulf of Main, USA with 
peak ciliate abundance of 54000/1. 
Eventually, considerable differences 
between populations of ciliates are likely 
to be according to the difference in 
environmental conditions. The taxonomic 
composition of the heterotrophic ciliate 
community found at Al-Sammaliah Island 
was similar to that found in other 
comparable sites, with Tintinnopsis and 
Favella as the dominant tintinnid genera 
and Lohmaniella and Strombidium as the 
dominant non-loricate genera (e.g. 
Smetacek 1981, Revelant and Gilmartin 
1983 & 1987, Verity 1987, Dale and Dale 
1987and Abd El-Rahman 1993). 
Bacterial population densities at 
Al-Sammaliah Island water with values of 
0.09-5 x 105 ml-1 are lower than those of 
other coastal marine areas, for examples: 
Southern California Bight (0.06-2.1 x 106 
ml-1 (Fuhrman and Azam 1980); Cape 
Lookout USA (0.5-0.81 x 106 ml-1) 
(Ferguson and Rublee 1976); English 
Channel (0.23-0.59 x 106 ml-1) (Linley et 
al. 1983); Celtic Sea (0.28-0.59 x 106 
ml-1) (Linley et al. 1983). On the other 
hand, bacterial population densities at 
Al-Sammaliah Island water were similar 
to that recorded in neighbouring areas on 
the Arabian Gulf with 1.4-6.4 x 105 mt-1 at 
Dubai; Sharjah and Ajman Emirates of 
United Arab Emirates (Abu-Hilal et al. 
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1994) and with 0.5-7.8 x 105 ml-1 at 
coastal and creek waters of northern U AE 
(Banat et al. 1993). 
The numbers of heterotrophic 
nanoflagellates at the island water with 
values of 0.5-25 x 103 ml-1 are similar to 
those recorded in other coastal areas. 
Caron (1983) reported populations of 
heterotophic nanoflagellates between 
about 2 x 102 and 3 x 103 ml-1, with lower 
values in open sea and higher values at 
inshore waters. Autotrophic 
nanoflagellates were generally less than 
10% of the total nanoflagellate numbers. 
These autotrophs are probably a minor 
component of the food web, but the 
mixotrophd among them may have an 
advantage in the sediment-laden waters of 
the island. They are less numerous in the 
island water than in the nearshore water 
sampled by Caron (1983). 
These small microorganisms were 
investigated to gain some indication of the 
food resources for ciliates. In this 
connection the filtration activities of the 
heterotrophic flagellates and ciliates, with 
the population densities of bacteria, 
flagellates and filter feeding ciliates in 
April and August at the island waters were 
compared in Table (2). Filtration rates 
from the literature are used to calculate the 
potential rate of capture of prey of 
different categories, and the time required 
for the whole water body to be filtered by 
flagellates and ciliates. It is clear from 
Table (2) that the high populations of 
nanoflagellates filter the whole body of 
water every 3 hours in spring. So, bacteria 
-245-
must be reproducing quickly to maintain 
their populations, or there must be a 
continuous and very active recruitment of 
bacteria into the plankton from sediments 
and surfaces. 
The number of bacteria that may be caught 
per flagellate per hour is very small even 
in April. Fenchel (1982) calculated a 
maximum ingestion rate of 27-254 
bacteria/flagellate/hour and Sherr et al. 
(1983) found ingestion rates of 10-75 
bacteria/flagellate/hour. Thus, the 
flagellate population of Al-Sammaliah 
Island might not be able to maintain itself 
with this very low ingestion rate (4 
bacteria/flagellate/hour) unless it might be 
suggested that island bacteria could be so 
large, that few of them would be sufficient 
sustain the flagellates. 
The ciliates could be consuming bacteria. 
Flagellates more likely form a food 
source, and presumably a more 
"attractive" in view of much greater 
nutritive value and the coarser filter 
required (Fenchel 1987). The population 
of filter-feeding ciliates in the island water 
during April is large enough to filter the 
whole water body twice a day, and a 
ciliate could catch enough flagellates to 
provide ordinary growth and maintenance 
of an average oligotrich. Nevertheless the 
possible food capture rate per ciliate in 
August gives less scope for growth. It is 
conceivable that the balance must depend 
on the relative sizes of the organisms 
involved (Rassoulzadegan et al. 1988). 
In conclusion, the high populations of 
flagellates and ciliates suggest that the 
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water column at Al-Sammaliah Island 
water is productive especially during 
spring months and the production of 
bacteria will presumably be the most 
important component at the base of the 
food chain at this island. 
ACKNOWLEDGEMENT 
This work was supported by the 
Commission of Environmental Research 
of Al-Sammaliah Island (CERSI) 
Emirates Heritage Club. 
REFERENCES 
1) Abd EI-Rahman, N. S. 1993 : Ecologi-
cal studies on the distribution of zoo-
plankton communities in the northern 
part of Suez Gulf (Suez Bay). M. Sc. 
Thesis, Dept. Zool. Fac. Sci., Suez Ca-
nal University, Ismailia, Egypt. 
316 pp. 
2) Abu-Hilal, A. H.; Adam, A. B.; 
Banat, I. M. and 1994 : Sanitary con-
ditions in three creeks in Dubai, Shar-
jah and Hassan, E. S. Ajman Emirates 
on the Arabian Gulf (UAE). Environ-
mental monitoring and assessment 
32: 21-36. 
3) Banat, I. M.; Hassan, E. S.; 
Abu-hilal, A. H. and Adam, A. B. 
1993 : Microbial and nutrient pollu-
tion assessment of coastal and creek 
waters of northern U.A.E. Environ-
ment International, 19: 569-578. 
4) Behery, A. K. A. and Saad, M. A. H. 
1984 : Effect of pollution on the coast-
al waters of the Red Sea in front of 
Jeddah, Saudi Arabia. 2. Nutrient salts 
Tethys 11:119-125. 
-246-
5) Beers, J. R.; Reid, F. M. and Stewart, 
G. L. 1980 : Microplankton popula-
tion structure in Southern California 
nearshore waters in late spring. Mar. 
Biol. 60: 209-266. 
6) Caron, D. A. 1983 : Technique for enu-
meration of heterotrophic and photo-
trophic nanoplankton, using epifluo-
rescence microscopy, and comparison 
with other procedures. Appl. Environ. 
Microbial. 46: 491-498 
7) Dale, T. and Dahl, E. 1987 : Mass oc-
currence of planktonic oligotrichous 
ciliates in a bay in Southern Norway. 
J. Plankton Res. 9: 871-879. 
8) Dorgham, M. M. 1991 : Temporal and 
spatial variations of phytoplankton in 
Qatari waters, Arabian Gulf. J. Fac. 
Sci. UAE Univ. 3: 105-128. 
9) Dorgham, M. M.; Muftah, A. and 
El-Deeb, K. Z. 1987 : Plankton stud-
ies in the Arabian Gulf II. The autumn 
phytoplankton in the northwestern 
area. Arab Gulf Journal of scientific 
research agriculture and biological sci-
ences B5: 215-235. 
1 0) EI-Samra, M. I. 1988 : Chemical ob-
servations in the Arabian Gulf and 
Gulf of Oman. Arab Gulf Journal sci-
entific research, mathematics physics 
science a 6: 205-215. 
11) Fenchel, T. 1982 : Ecology of heter-
trophic microflagellates. IV. Quantita-
tive occurrence and importance as 
bacterial consumers. Mar. Ecol. Prog. 
Ser. 9: 35-42. 
12) Fenchel, T. 1987 : Ecology of 
Protozoa. Science Tech, Madison, 
Ciliates and other microoaganisms in the plankton from Al-Sammaliah Island- Arabian Gulf-United Arab Emirates 
Wisconsin. 
13) Ferguson, R. L. and Roblee, P. 
(1976) : Contribution of bacteria to 
standing crop of coastal plankton. 
Limnol. Oceanogr. 21: 141-145. 
14) Fuhrman, J. A. and Azam, F. 1980 : 
Bacterioplankton secondary produc-
tion estimates for coastal waters of 
British Columbia. Antarctica and Cali-
fornia. Appl. Environ. Microbial. 
39: 1085-1095. 
15) Linley, E. A. S.; Newell, R. C. and 
Lucas, M. I. 1983 : Quantitative rela-
tionship between phytoplankton, bac-
teria, bacteria and heterotrophic mi-
croflagellates in shelf water. Mar. 
Ecol. Prg. Ser. 12: 77-89. 
16) Moiseyev, Y. V. 1986 : Distribution 
of protozoans near seamounts in West-
ern Indian Ocean. Oceanology. 26: 
86-90. 
17) Nypkin, J. W. 1993 : Marine Biology. 
An ecological approach, 3rd ed. Harp-
er Collins College publishers 462 pp. 
18) Parsons, T. R.; Maitia, Y.; Lalli, C. 
M. 1984 : A manual of chemical and 
biological methods for sea water anal-
ysis. Pergamon Press, Oxford. 
19) Porter, K. G.; Feig, Y. S. 1980 : The 
use of DAPI for identifying and count-
ing aquatic micro-flora. Limnol. 
Oceanogr. 25: 943-948. 
20) Rassoulzadegan, F.; Laval-Peuto, 
M. and Sheldon, R. W. 1988 : Parti-
tioning of the food ration of marine 
ciliates between pi co- and nanoplank-
ton. Hydrobiologia 159: 75-88. 
21) Revelante, N. and Gilmartin, M. 
1983 : Microzooplankton distribution 
in the northern Adriatic Sea with em-
-247-
phasis on the relative 
ciliated protozoans. 
Acta. 6: 407-415. 
abundance of 
Oceanologica 
22) Revelante, N. and Gilmartin, M. 
1987 : Seasonal cycleof the ciliated 
protozoan and micro-metazoan bio-
mass in a Gulf of Maine estuary. Est. 
coast. Shelf Sci. 25: 581-598. 
23) Samaan, A. A.; El-Serehy, H. A.; 
Aboul-Ezz, S. M. and Abdel-
Rahman, N. S. 1995 : Distribution of 
the zooplankton in Suez Bay (Egypt). 
J. Egypt. Ger. Soc. Zool. 17 (D): 
103-125. 
24) Sherr, B. F.; Sherr, E. B. and 
Berman, T. 1983 : Grazing, growth 
and ammonium excretion rates of a 
hetertrophic microflagellate fed with 
four species of bacteria. Appl. Envi-
ron. Microbial. 45: 1196-1201. 
25) Smetacek, V. 1981 : The annual cycle 
of protozooplankton in the Kiel Bight. 
Mar. Biol. 63: 1-11. 
26) Sorokin, Y. I. 1985 : Abundace and 
dynamics of microplankton in the cen-
tral tropical Indian Ocean. Mar. Ecol. 
Pro g. Ser. 24: 27-41. 
27) Throndsen, J. 1978 : Preservation 
and storage. In: Phytoplankton manu-
al, (Ed. A. Soumia). UNESCO. 
28) Utermohl, H. 1958 : Zur vervoll-
kommnung der quantitativen phyto-
plankton methodik. Mitt. Int. V erein. 
Theor. Angew. Limnol. 9: 1-38. 
29) Verity, P. G. 1987 : Abundance, com-
munity composition, size distribution, 
and production rates of tintinnids in 
Narragansett Bay, Rhode Island. Est. 
coast. shelf. Sci. 24: 671-690. 
Hamed A. El-Scrchy 
Fig. 1- A map showing the position of AI-Sammaliah Island and 
sample collection sites. Scale 1:60000 
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Fig. 2: Measurements made on samples collected In the period from Sept. 96-Aug. 97. 
a- Mean temperature; b-Mean salinity; c- Mean chlorophyll a values. 
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